supports and furthers all of the statements made in the Declaration of Dieter Mauer. 

The relevant portions of the Bill of Specifications (including an English 
translation) are relevant to the technical performance requirements (referred to as 
"guarantee") in the attached "Electric Motor/Hydraulic System Comparison" referenced 
in section 6 of the Audi declaration. It is also noteworthy that the item "Other decision 
grounds - intervention in control system is possible" on the comparison attachment is 
believed to mean that the competitive hydraulic machine requires manual, operator 
intervention to adjust the machine in the event that a non-desired riveting condition 
occurs, while the electric system of the present invention is self adjusting (in certain of 
the claimed embodiments) through the claimed control and/or sensing system. 

The Examiner^s attention is also drawn to sections 3 and 7 of the Audi 
declaration. These sections point out that the rotary-to-linear drive arrangement 
coupled with the sensory and control technology of the present invention are different 
and nonobvious over the prior system, as viewed by those skilled in the art, as applied 
to only the relevant claims of the present invention. 
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This Audi declaration, in combination with the Declaration of Dieter Mauer, 
should overcome any alleged obviousness rejection of the claims. Thus, 
reconsideration and complete allowance of all pending claims are respectfully 
requested. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
roup Art Unit: 3726 
Examiner: 

Inventor: D. Mauer et al. 

Serial No: 09/119,255 

Filed: July 20, 1998 

For: PROCESS FOR FORMING A 

PUNCH RIVET CONNECTION 
AND A JOINING DEVICE FOR 
PUNCH RIVETS 

I, Dieter Mauer, hereby declare the following to be true and 
accurate, to the best of my personal knowledge: 

1 . I am a Manager of New Products for Emhart Tucker in 
Germany. I have been employed by Emhart Tucker or their predecessor 
companies for over thirty-five years. 

2. Emhart Tucker has sold more than one hundred (100) 
rivet machines to AUDI for use on the A2 model vehicle. The A2 vehicle uses 
approximately 1,800 self piercing and hollow rivets to join the aluminum space 
frame body panels. 

3. Each of the Emhart Tucker rivet machines sold to Audi 

employs: 

an electric motor actuator; 

a rotatable member operably driven by energization of the 

actuator; 



DECLARATION OF ^ 
DIETER MAUER _ 



a transmission serving to convert rotary motion of the rotatable 
member to linear motion; 

a plunger coupled to the transmission and being movable in a 

linear direction; and 

a rivet operably driven by the plunger. 

4. It is my understanding from conversations I had with 
Audi, that Audi purchased these Emhart Tucker rivet machines primarily 
based on their technical merit rather than sales, marketing, advertising or 
price considerations. For example, it is my understanding that Audi found the 
durability and reliability of the electric motor driven, rotary-to-linear riveting 
machine of Emhart to be technically superior and more desirable than 
competitive hydraulically driven rivet machines. It is further my understanding 
that Audi found the process data monitoring, sensing and control ability for the 
Emhart Tucker rivet machines to be technically desirable and superior to 
competitive rivet machines. 

5. The 17 November 1999 "Der Gott der Turen," echo 
newspaper articles show the Emhart Tucker rivet machine in the circled 
photographs. The Marz 1999 "Der Gott der Turen," Audi-Mobil newspaper 
article also shows the Emhart Tucker rivet machine in the central photograph. 

6. Jaguar has recently compared competitive hydraulic 
riveting machines with Emhart Tucker rivet machines (such as that described 
in the above Paragraph No. 3). It is my understanding that Jaguar had 
recently purchased the competitive hydraulic machines and then rejected 
them as lacking the necessary durability and reliability. Jaguar had 



subsequently requested Emhart Tucker to quote an electric motor driven, 
rotary-to-linear rivet machines to be used in place of the hydraulic machines, 
primarily based on technical merit, not due to sales, marketing, advertising or 
price considerations. No decision has' yet been received from Jaguar. 

7. It is my understanding that many other major automakers 
in the United States and Europe have shown a great deal of interest in the 
Emhart Tucker rivet machine based on the machine's technical superiority 
over hydraulic rivet machines. The Emhart Tucker rivet machines are 
currently being tested by these United States and European automakers. 

8. It is my opinion that Emhart Tucker has received 
significant commercial success for its electric motor driven, rotary-to-linear 
rivet machines, especially considering its fairly recent introduction to 
customers. 

9. I hereby declare that all statements made herein of my 
own knowledge are true and that ail statements made on information and 
belief or upon my understanding are believed to be true, and further that these 
statements were made with the knowledge that willful false statements and 
the like so made are punishable by fine or imprisonment, or both, under 
Section 1001 of Title 18 of the United States Code and that such willful false 
statements may jeopardize the validity of the application or any patent issued 
thereon. 

Date: 

^ Di 
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Emhart Tucker 

Herm Guadatiello/H. Krengel 
Max-Eyth-Str. 1 

35394 Giessen 
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31089 
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3. April 2002 
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AUDNErklaruno zur Patentanmeidunq Stanznietsvstem Fa. Emhart Tucker 



Hiermit erklare ich wie folgt: 



1. 
2. 



7. 



Ich bin zur Zeit und seit vielen Jahren im Management der AUDI AG tatig. 
Die Fa. Emhart Tucker hat nach meiner Kenntnis 105 Stanzniet-Systeme im 
Fahrzeug-Projekt A2 im Werk AUDI- Neckarsulm zum Einsatz gebracht. 
Die Tucker-Stanznietsysteme basieren auf einem elektromotorischen Antrieb, der 
uber eine Drehbewegung eine lineare Stempelbewegung auslost, bei der ein 
Stanzniet in Richtung der zu verbindenden Bleche gefuhrt wird. 
Basierend auf der Entscheidung, diese Technik einzusetzen, war ich an der Be- 
schaffung dieser Stanznietsysteme beteiligt (personlich beteiligt in Form der 
Unterschriftsleistung fur die jeweiligen Auftrage/Bestellungen). 
AUDI beschaffte diese elektromotorischen Systeme auf der Basis eines System- 
vergleichs mit einem Anbieter fur hydraulische Stanznietsysteme, wobei die 
Festlegung, welche Systeme zu beschaffen sind, vom jeweiligen Einsatzfall 
abhangig war. 

Die Entscheidung, elektromotorische Tuckerstanznietsysteme zu beschaffen, 
wurde rein technisch belegt/gestiitzt und nicht durch Werbung, besonderes 
Marketing oder preisliche Vorteile beeinflusst (Preisgleichheit der Ausfuhrungen). 
(Siehe hierzu auch die Anlage ,Systemvergleich elektromotorisches / hydraulisches 
System*) 

Im Bereich der elektromotorischen Stanznietsysteme war kein weiterer Anbieter 
tatig bzw. gab und gibt es auch nach Kenntnisstand AUDI keinen weiteren mit 
dieser Technik. Dennoch hat Fa. Emhart Tucker die Abbildung der Prozess-Daten, 
die erforderliche Sensorik und die Steuerungstechnik auf ein hohes Niveau 
gebracht, bezogen auf die Einsatzfalle. Die hier eingesetzte Technik lasst sich 
nach unserem Kenntnisstand nicht fiir andere, z. B. hydraulische Systeme 
einsetzen. 
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8. Clinchen und Stanznieten sind unterschiedliche Techniken/Prozesse und in ihrem 
Ergebnis bei der Verbindung von Blechen nicht ohne Anderung der erforderlichen 
Randbedingungen austauschbar. Ein wahlweiser Einsatz ist nicht moglich 
(Parameter: Festigkeit). ^ 

9. Ich bin der Ansicht, dass die von EnJiart Tucker nach den Anfordemngen von 
AUDI getriebene Entwicklung der elektromotorischen Stanznietsystemtechnik 
auch in der weiteren Sicht zu einem guten wirtschaftlichen Erfolg fiihren wird, 
wobei die Zusammenarbeit der beiden Firmen die Entwicklung zur Serienreife 
gefiihrt hat. 

10. Ich erlaube der Firma Emhart Tucker, diesen Text zum Zwecke der Bearbeitung in 
den USA zu ubersetzen. Diese Ubersetzung ist uns vorzulegen. 



Mil freundlichen GriiBen 




H. Konig 
I/PG-22 \\ 



Aniagen: 1. Vergleichsmatrix elektromotorische / hydraulische Stanznietsysteme 
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ill 


Technlsche 
Empfehtung 


Efnsatzfall 

Zange am Robcter 
Zangenwechsel am Roboier 
Stat Zango vom Rcborer bedient 

Zange - handgefOhrt. 3or Niet 
Zange - handgefuhrt 5er Kiel 

Stat Zange - nnan, bediont. Taktzeit -> ynkrtisch 
Stat- 2:ange - man. becfient Taktzeit -> knttsch 


✓ j ^ 
I ^ 

• » 

1 ✓ 


Abwelchungon 
durch Storkonluren 


Mo^llche Abweichungen 

HObe > 70mm 




NtetartialtarldnQe ZOrrm fest 




Variable N?ete?tiaJteringft 10 Oder adnvn 
Gninds&tzlFch srnd dre jeweiligen ALf3enstSr- 
konturen zu berOcksichtigon 
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Ntedemaltewinstellbafkeit (Dnjck) 
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QuaJitAtsanfOfderungen / Kun^enubenvachung 
Nut^geschwindigtert / ProzeQzeft 


i ✓ 

Y : 

^ i 

j ✓ 
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©(fester Bodenanstrich nicM ertordertfch etc.) 


i 

V i 


jerinper Lftmneegel 




3aranbeteistung aii KraHefzeo^niseinh. > IMio Zylden 




/orOrt-Sennce SOP - ijahr nach SOP 
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[Translation from German] 



AUDI Statement on Emhart Tucker firm's Stanznietsystem [punch rivet system] 
patent application 

I hereby make the following statement: 

1. I am now and have for many years been an employee of Audi AG. 

2. The firm of Emhart Tucker has to my knowledge put more than 1 00 punch rivet 
systems into service in Vehicle Project A2 at the Neckarsulm Audi plant. 

3. The Tucker punch rivet systems are based on an electric motor drive triggering a 
linear ram motion by way of a rotary motion, guiding a punch rivet in the direction of the 
sheets to be connected. 

4. On the basis of the decision to implement this technology, I was involved in the 
procurement of these punch rivet systems (involved personally in the form of executing 
signatures for contracts/orders) 

5. Audi procured these electric motor systems on the basis of a system comparison 
with a bidder on hydraulic punch rivet systems, the decision as to which systems to 
procure being dependent on the circumstances of use in each case. 

6. The decision to procure electric-motor Tucker punch rivet systems was 
documented/supported in a purely technical manner, and not influenced by advertising, 
special marketing or price considerations (price equality of types). (See also attached 
'Electric Motor/Hydraulic System Comparison.') 




7. In the field of electric motor punch rivet systems, no other offerer was active, viz. 
to Audi's knowledge also there was and is no one else who has this technology. Still, 
the firm of Emhart Tucker has brought the imaging of the process data, the requisite 
sensory system and the control technology to a high level, in terms of the circumstances 
of employment. The technology here employed is not to our knowledge usable for 
other, e.g. hydraulic, systems. 

8. Clinch and punch rivets are different techniques/processes, and in their result for 
the connection of metal sheets they are not interchangeable without adjustment of the 
requisite boundary conditions. 

9. I am of opinion that the development of the electric motor punch rivet system 
technology as carried on by Tucker to Audi's requirements will also enjoy good 
economic success in the longer term, the collaboration between the two firms having 
brought this development to the point of mass production. 
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AUDI declaration reoard ina the Emhart Tucker company's self-piercino rivet system 
patent application / attachment 1 
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electric 


hydraulic 


Technical 
recommendation 


Application 






tool on robot 


X 


X 


tool replacement at robot 


X 




stationary tool operated by robot 


X 


X 


tool - hand-held, 3 series rivet 




X 


tool - hand-held, 5 series rivet 




X 


stationary tool - manually operated, cycle 
time "> not critical 


X 


X 


stationary tool - manually operated, cycle 
time ~> critical 




X 


Deviations due 
to interfering 
contours 


Possible Deviations 






strokes > 70 mm 




X 


rivet holder length 20 mm fixed 




X 


variable rivet holder length 10 or 30 mm 


X 




the outer interfering contours must be 
aiiowea lor in every case 


X 


X 


Deviations due 
to product 
r quirements 


Pressure pad adjustability (pressure) 




X 


Soft pressure pad (of plastic, for exterior 
paneling) 


X 




Quality requirements / curve monitoring 


X 




Stroke speed / process time 




X 


rivet size 5 x 5 / 5 x 6.5 




X 


Other decision 
grounds 


(oil-resistant bottom coat not required etc.) 


X 




low noise level 


X 




guarantee on power unit > 1 million cycles 


X 




guarantee on C-clamps > 7.5 x 1 0" cycles 


X 




on-site service SOP - 1 year after SOP 


X 




intervention in control system is possible 




X 


stop when riveting without rivet 


X 




stop when riveting without sheet metal 


X 
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Zasf 
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Sind bd der AiUagenabnahme pra2eOfahtg 
ruchzuweisen. Die Oaien sind im DPQ- 
ScnifistcUen^farmM von Pa.Q-DAS 
aartobcreiTcn. 

Cnindsatz2.L8 
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nnferen 



AN/AB 
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Erreiehung der Audi - Qualjtf lAvorgabcn sind 
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Pr Jekt: Stanznietanlagen fur Audi WIO 



.V. 



Vencilblock 
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ZyUndcr 
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Prozeatlchcrtidt 



AanUscune mic Absperrhahn u. ROckscfalagvcndl 

MirumefianschlQsse am Veatilblock odcr an dem Zylirxdcr \x>nelttn 

luir gcsehraubte AntchluOfupi^l zulSsrix 

Durchfnesscr am Muodsroek £ 16 nun auf cine ^ufte lJin*e bis 
(TUX. 125 mm. Die Ahstuiungen sind im Zangcnprosnmm 
darzusicllcrL 

Modular heheovttriabler Embau des Zyllnden fm C-Maut (durch 
Lochbild «ind Qucmuien bd SchwdB- Schraub- Vcrbindun^ odct 
durch Dtsunznficlw (in 10 mm - Abnufanscn von 5 bis 150 mm) 
bei Direkiaufnahme des ZytiAdcn im C-MauJ) ouf dncr Hohe von 
ca. 80 mm (sichc Anhec i . Pos. 3), 

AneepaSce Zan^fonn Rlr dte Matrixenaurnabme mil vahabel 
nbfrisbarcr Hohe too ca. 70 mm (siehe Aola^ 1. Pos. 4). 

Allc Anscfaluflverscfaraubungcn (ur die Enei^evenofgunf dcs 
SctzffeOttt <2.B. HydraulikichUIuche) saUren ebcrfaalb des C-Mauls 
jm funuren Teil dcs i^tinden lie^ (iiehc Zelehntmg...), 
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(vergl.4Al). 
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VcTrirehilchcning des Nicdcrtultcn xegen den Zylindcnnamcl 1st za 
gcwahrteisten. 
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HtiUkur\mcnte»ung ist 'Umfanc aB. 



AN. 



AL 



aUaN 



Das Nieisyscero muO mil 
seiner Sieueruns diesc 
Kri(erlcneKuU«n! 
Siehe hierZu die Aniaee 6 
EltfktnL/^tcucrung 

Sichc oben 



Cnmddatcn slnd dem AL 
Jtur Vcrfueung ZU stellen 



Enficf/cr: J. Scbmidc, Datet: Lh Slanxntccen NStl^&^aiSOiMiBJ 



[Translation from German] 



Audi 



BILL OF SPECIFICATIONS 

2. Project-specific premises 
2.1 Project-specific plan part 



page: 15 of 15 
Status: 30 Aug. '97 
Dept.: 1/PG-22 



Proiect: 



Self-Piercing Rivet Systems for Audi 10 



Valve Block 



To be equipped with shut-off cock & check valve 



Test Connections Provide mini-connections on valve block or on 
cylinder 



Cylinder 



Employment 
Flexibility 



Modular variable-height installation of cylinder 
in C-jaw (by hole pattern and transverse grooves 
for weld/screw connection or by spacers [in 10-mm 
gradations from 5 to 150 mm] for direct accommo- 
dation of cylinder in C-jaw) at a height of about 
80 mm (see End. 1 , item 3). 



Miniseries 
1620 



Only screw connections permitted. 

Diameter at mouthpiece < 16 mm on graduated see End. 2 

length to 125 mm max. Dimensions to be shown 
in tongs program. 



see End. 2 



Adapted tongs shape to accommodate dies with 
variable down-millable height of about 70 mm (see 
End. 1 , item 4). 
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All screw connections for energy supply to setting 
tool (e.g. hydraulic hoses) should be located above 
C-jaw in rear part of cylinder (see Drawing...). 

Interfering edges in feed profile of riveting tool 
are not permitted (cf. 4.4.1). 

Feed contour with mouthpiece must be rotatable 
and fixable in holddown. 

Holddown to be secured against twisting vis-^-vis 
cylinder jacket. 

The "limit" in view of the hydraulics must not exceed 
maximum pressure of 250 bars (structural dimensions, 
safety). 

Process Security Tooling must ensure that there is only one rivet at a 

time in the setting unit. No riveting operation may take place 
without a rivet or with more than one rivet. 

It must be ensured that the rivet will not tilt upon 
further transport by the rivet ram. The riveting opera- 
tion must not take place with rivet in wrong position. 

The rivet must be held under the ram axially centered, 
Imprisoned and true. The riveting operation must not 
take place with the rivet in a wrong position. 
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Instruments for detecting data and parameters (e.g. 
displacement-measuring system) must reflect 
maintenance-free and fail-safe technology, not 
interfering with the riveting operation. Accessibility 
must not be compromised by such components. 



of Production 
Systems 



5.2 Quality Planning Concept 

Quality Strategy Defectives are carried along only as far as 
the next uncoupling/elimination station, 
where automatic elimination occurs. 
Sequence of these stations is such that 
original connection technology still possible. 
Upon direct repeated occurrence of the same 
defect, the system stops. Documentation/ 
downloading of defect until signed off by plant 
personnel with control. 



Resp. Remarks 

AN The riveting system 
must meet 
these criteria! 
See End. 6 
Electrical/Control 



Visualization of defect and identification of the 
non-okay part is required. 



AL 



See above. 



Testing Method/ 
Means 



Automatic envelopes - comparisons of 
process parameters in controls with output 
of defect: control circuit principle is the current 
parameter value: Envelope determination is 
'scope AB.' 



AUAN 



Basic data 
to be made 
available 
to AL 
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2. 



Project-specific premises 
Project-specific plan part 



2.1 



Proiect: 



Self-Piercing Rivet Systems for Audi W10 



System/ 
Process FMEA 



An FMEA process is to be carried AN 
out together with Audi on each 
component/system 



See Principles 2.1 .6 Note procedure per checklist 



Test Planning 

Q-DAS Intersection On accrued process data, a Q-DAS AN/AG 
intersection is to be planned in 

Quality Assurance Installation of a quality-assurance concept 

and secure rivet recognition technology (ISO 9000) 



cannot be set. Geometrically defective rivets 
(e.g. with head upthrow) are to be ... before setting. 
Too-soft rivets must be positively identified by 
process monitoring during riveting 

The riveting aggregate must be equipped with a measuring 
and evaluating unit for force-displacement measurement. 
The design must be of such conformation that deviations in 
depth of setting (VW 01 124) and failures of setting tool are 
recognized and processed. Broken holddowns, rams, dies 
and C-frames must be securely Identified and the riveting 



It must be ensured that wrong or faulty rivets 



Of. 4.5.18 and 5.1 



4 




operation interrupted (see also 4.5.1 1). The control of the 
riveting aggregate must be able to transmit an okay or not- 
okay report to the robot controls. 

Rivet geometry to be employed is predetermined by In-house rivet 
Audi AG developments to 

be presented 

Quality requirements according to VW 01 124 
{Attachment 3) on riveted connections are to be complied 
with and verified. They are in particular: 

• Gas- and water-impermeable connection 

• Visual appearance (no cracks, correct depth of 
impression, avoidance of imprints from holddown) 

• Correct depth of impression of rivet 

• Corrosion resistance 

• Connections free from cracks 

The requisite physical properties are to be found in 
Attachment 3 {\J\N 01 124). 

Inflection of setting unit in riveting operation must 
not lead to eccentric rivetings (cf. VW 01 124). 
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5.3 Quality Featur s of Product To B Produced r of Process 

Date Resp. 

Processability to be demonstrated AN/AB 
at system acceptance. Data to be 
prepared in DFQ intersection format 
by Q-DAS 



Remarks 



Principle 2.1.8 



Additional references to quality features: 



Determination of tolerances 



Tolerances decided 
Between AN and AG 



Audit-relevant points 



See drawings 



On separate test 
assignments 



Process parameters to be 
defined by AN 



All measures and process 
parameters for attaining 
Audi quality premises are to 
be ... 
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